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(57) Abstract: 



PURPOSE: An image decoder 
having an error restoring 
function about motion vector 
information is provided to 
eliminate block effects among 
blocks in a screen. 



CONSTITUTION: A receiving 
bufferOOO) outputs the VLC 
(Variable Length Coded) data 
and motion vector information. A 
decoding unit(200) outputs a 
motion compensation estimation 
error signal. The decoding unit 
outputs an estimated image 
frame signal and a restored 
image signal. A motion vector 
error detecting unit(300) detects 
an error of motion vector 
information and outputs the 
motion vector information and 
an error detection signal. 
First/second switches(420,440) 
control output paths of the 
motion vector information and 
the motion compensation 
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estimation error signal with the error detection signal. A candidate generating unit 
(510) generates candidate motion vector information. A candidate selecting unit(520) 
sorts candidate motion vector information inside a screen block range. A candidate 
motion estimating unit(530) outputs an estimating signal. An adding unit(540) outputs 
an image signal about each candidate vector information. A candidate selecting unit 
(550) outputs motion vector information about a candidate block having the largest 
correlation to the motion estimating unit(240). 
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(51) Int. CI. 6 
F24F 1/00 



8-1 



SJH^lif 1998-015341 



o. ^E^SSOil CH© SUSS §J 2^9 SUM ^2H°J ^EISM^ ^ 91^m £ M^g. 

^ EH §£011 CH© ^^PI^M 3*fe g& ^Ssf^lOII Beh 20ICK 

01 31 0*011 B 8*3 H bh2l ^01 01^9 2^ 0t^§3 #B SIBM «»« 

^ uasi omixi - sais" bias tim.Ji axis heh^ hss m. mm n§i 

naibi2(gs HOTvei 3^ sej aioi g^goiof mo. naiu eenHi 2£ *ny2i 
Me :»te© s^b flieaoj ^oo^ ( BS o t o| pxie qioieim s^spi ^shai^ s^ei^ 
QioiEfM emsK* n gm mm wqd\ zjlu. 0121 aoi qioiqb a^shfc agr» &^ 212 gwi/d, 
^a^j ¥ss* iMsm Aie^*j f gysi er«*?igs a ere* s^oi^ai^ ^tn uisoi :h§ ^m^2) >jo 
s sran asm. oien& 011 ■ is mi»i sss :>i^oii s\m n R^9io\ oidi hiss 

MPEG-1 » MPEG-2 ^2J a^SHHI JHAISIOi HO. 

Oi¥^2J 5K)I«£IH ¥Ssf 3IS^ Miigj M# DCPM(x^ m± ¥1 2xtS! DCT(0|£h £ 

DCT 314^ °JH, VLCPIBB ¥Ifil)§l OlSffO. g^gj S ai- 0 PCM g §!XH 012 
Sai»2*2l 8*11 21 Mx<|2| 8381011 SXH HaigJM Oll^mOj elXH HBIIS^ Oil 

^ XI 21 2] xmiM UEILH^ xf^dli SlMCHmfe 

i u J2!2§, 01 X^ DCT^ g& Q|0[E}Z!2] &I00AIM OlgoHHU Hl^Shfc 5!°SMi, E|X|g 

3« QIOIEI M^. OIIS 12 8X8 M^! H OCT B»3||4^ B*»0. 

o\z\m dct e&ai4>fe »»spi. xiuxhh ^m, vlc eg eaH saino^Mi aioiEfsj gfg a 

mci ^ Aii , g*]gj a« dpcmoiiah^ mm £ai&3 012 Haiaaoii s^ihj e^soii ma, 
^xh Hyjgje 012 naigjo^ ¥EH ow^mo. oi2i ^oi $§@ g^gjB 012 Hai^m bjm nais^ 

2J UEUBfe g^lgJ ^EHSS^ UEiy ^ SICK 

e^^o^, S^l °J ^?j(^iEH)M ?§6ffe Ql CHI ^ 0\Z\DtJL\ Se^ h g0| 0|§g ^y^o^ 

^>oi2} ^oi &9\m ?§6[^ ?saa§, sf^&?i m^^j oigme &$\^ 

2f^oj i| a, ^ «CH| ch ^oH2D. 0I£H& Sag sf^^M CH §^S| 4- SiH ^ISJ ^ si (Oil 

m mO\, S^TSOII 4*3^ e^^ei ^^(zooming))£ ^^1 DM 4^ 9XQ^ ^2 Oil, g^iS 

^EHSS^F 2^ sf^ ^I^Oil EH oH ^S£J^I OH ^ Oil, Ef^2| g^igj ^EiSMMOl ^^6f^QI 

SE§f, M^&^i M^IS ^ § Oil AH ^ , ^XH HBilS2j 4i§ B^|2] M^m 012 HaigjHj ^§ S¥|2] 
S^UiOllAH ^ fil^^l OI^S^Ai Q\m M^MHf b| 3 SxF^OI il^oj £j ^ g^M^M ^§6F 
D1. Ol^o^^EH , 2^£J^ ^XH H^ilgJOil LH 6H 2^1 Oil CH§[ ^1EI ( = aiS ^Oil 

01 0|g§} ^SSEf. 01^ I Oil AH , ^XH HeilOISm 012 Haigi^SI LH§6lb ¥ M^eisi ^A^ 

oi ^i^^o^oii m aas b^2i ^, bch^si xhsxf eoi M§ga. 

mm, U\9} ¥<l£f ^IS, ^ MSjgJ DCPM, 2x\m DCT, DCT ^l^2J QXls} ^ VLC(£E^ 

21!^Mni ¥^11)^2] ¥Isf ^ISM S6H ¥^sfS blM^M^'B ¥^Si- Al^iiHJ #^^Oil ^?bl 

2^WIH0il XHS^I Q§ 2^AIS0I £12 ^^sf^l^ ^S@CK mms}J\^ 4-^£Jfe bl 

M^M^o^¥E1 ^m^!0| ¥^sfS QI0IEi2f M^lgJ ^iEiSSM ^£1 6|D1 , ^^^01 ¥^^@ CHI 0! EH 

i= ^m^oi ^ssf2f ^grx^ ^ « dcts saioi ^chxi^ x\m < g&£im.m &ek nam, a 

D\ §3|o. w|E]§S^ HSilS CHI S £1 Oil XHSSCH ?i& 012 HEilSOII J\2i8t0\ M^i^OI Oj|^^ Oj|^ S 
^ xl^^^il ^F^ohOi HE|j2J §aj ai^^aH ^^!6^l 

04 ^ I Oil AH . §gy bl^^^^Oil ^^£|fe xHy 2 ^ s Oil AH , ^61 g^iS ^EHSM^Oil Oj|E-j(^W)^F ^ 
S^Oil^. S§SI g^^J HIEISMOII 2I6HAH g^^j 0||*M 6^1 £|H^ ( Ef^?H2J » = B?IS ? 
M^ZIHJ &m mm^ ^^(block effect)0| gSSCf. 

6HS E| (Hamming Distance) Oil ^^6^01 ^§612, 5HS El^^j^ 101 ah 

?i2j bi^^M^e ^:>H2i biMoii oiiai(s^)^ sioiam, shs ei^s^ 221 &e ¥ him 

Oil ^#^F tt^S 21 D| 8(01, N9 30l£h K, AIPH2J bIMOil WtilB 21 21016* 

Ef. 

^. 5H^Ej^e^^( 121 ^EHS s^^J ^EiSSOil S^^h S^, S^^F ^EiSM 

Oil Qi^ fMS^(bi2^^ ^ 4^ e^^J 9i|Ei§a)M aS6h01 ^A|8hS. CH¥^2J 

S? &2§h ^^01 P^5H2Q. 

3£IU, 6H£J El^e^^l 3,^114^(2,4.6)011 8Hg£l^ S^Oil^ S^^^OI CH ^ XI °} , 8HS Ej^id^^f 
S4^Sj^(3,5,7)0il oHSSfe S^^^Oil CHoHAHfe &D\ 2i^3\ g^gj ^EiS^M §I2H2| e^lS 

DEISMS ^^01 ^^BFEK 

01 Oil ¥^6(01 ^ iSl 2.^^ ^o^AH, S ^S°l e^iS ^EiSMOil ^§ofb bl^^M^Oil 

AH ^§bl^ 01 ^(^, 6H°] El^e^^l S 4- sj 4^(3.5.7) 2WPf ta£IS, 01 M^gJ ^EiSSOil 

e^SFOi ^EiSSMM a^a^, 01 ^lEiSaMHf b^ 0I22J ^ 

?i x| Oil AH 2J g^'gj ^EHSMMM OigSFOl S^^l e^liJ ^j£i§Ml §ieH2J ^EiSMOil 

1\& ^lEiSS^ ^Sjg 4- aiHSfiOII 2# ^Sl^l^e ^fe S^f ^^if^iM 
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&J\S] m™W <M&5\J\ 9\& ^ ^SOil , §S^1 ?§i6^ ^§i^B^2] Q1 01 EH Dfa HH£I^ 

H\^J\ ¥5r£ler §5|S ^EiSSS SeSlM b|M±Mgo£ SJ^£J^ ^21^01 ¥^£*S PIOIEiM 4 s 
2^H. 0|^¥E< £>0| ^m^OI PI 0| EH 21 g*|g ^lEHSSM 2*2* g^SFfe 4-2WEK100) 

21; ^51 4=29 5r£lJ0l ¥Sa[ Ql 01 EH CHI Q\5\0\ mm.Sm 01 g*!°JM&OII^ 2^11 #«o> 
CM. 012 Heil&IM 9JLt: HSil^ Oil 2 dl (230) S¥ El 21 012 ^SHSa- feOI 4-2 bH ffl ( 100)^¥EH 

2j gxio. ^EHSMOil 2\H610\ Oim@ g& Maia 2^M ^8H3, OI^¥Ei g^SS^Ojl^ 2 

Xr2a2f £>0| 0H*B *BIIS 2<1M ^^5f01 g^ll ^^sl¥(200)2f ; 

4-2fcHEi(100)S¥Ei 4-2£l£i g^S ^EH§S2J HH £| MhllMOil }|£E8 r 01 Zl g*!2J ^EiSSCHl 2-¥fJ\ 
i^£i2*i=XIM 2#8 r CH. &3| g*{£J ^EHSM2f 2^Si6!li 2>2> ^»8^ M^S^iEi £W3S 
¥(300)2f; &D\ g^io'^EH 2fl£^¥(300)^ 2f?2#2s^AH 4^1 M^gJ ^EH§M2f 
S&Oil* 2xf^l5J B^o^ XII1.2^¥IM(420)(440)a; XHI 1^?i xl (420)M e6H 6PI 

M^igjaiEl £ft2S¥(300)^¥Ei XII S 3^ i^E! M^IS ^ EH 3 S Oil D|2L8 r 01 M^g ^ 

EHSSMM ^^8^ ^S £S£¥(510)2f; 6PI ^S £S S¥(510)^¥Ej 2J ^S g*JE, r ^EHSSM^ si 

^M^s?iLnoii seat ^s m&s^m&m 2^moi e^a^ ^s 2^¥(52o)2k ^01 ^ 

S 2^¥(520)2J 2| ¥1 M^EJ ^EH§S^3I 01 #^S ^EH3S2j S5*!EH3S S 012 

= aiH 2^011 3|^»« £>0| 2| ^EHSSOil Q\m 0JI^2sg *§*S>fe ^S 

0ll^¥(530)2f; «3| ~S M^2J 0il^¥(530)2| 2* 0j|^2^2f H\2±?\ XI (440)M e8H a 

SJEIfe S^iSS^ Ml^ £Xr2^2}2| 3>r20il 2j:H8r0l ^CHXI^ 0fl^@ 2| ~M ^EHSSOll CH» 

S^ll #^8^ } r 2¥(540)2r; 012 HMS US Ml &^mO\ &JI } r 2¥(540)2| 2| *a g 

eh s a oil gMgs- Ah^oi ^§ e ^^i 2^moi oi ^mm^oii aim 

S ^EHSSM §5!S 0II^¥(240)^ #^8f^ 2^¥(550)M ^§2? §[Q. 

01 8K 01! A| S E£M &S8K)I S igi ^ Ail 81 gg^Ch 

£s 18 e wsoii mm e^igj ^lEHssoii cue ^3i^m ^isi szi^oia. 

£S 1M ^6f0, S ^S2j ^ EH § S01I CIS 2W ^^I^I^M 3>i= ^SSf ^2 

bHm(100)2f, ^^ll¥(200), M5|gJ«|EI ^#^^¥(300), fl|1 ,2^fl XI (420) (440) , ^^¥(510), 
2 ^¥(520), g^lgj 0j|^¥(530), 5^2 ¥(540) g 2^¥(550)M 

^2^m(ioo)^ §s^§ =?^8^ ±%mm&?\sn qioieh o^a nnai^uiM^^ ¥^^fe e^ia ^eh§ 

SI Hl^^i^go^ 2J^£]^ ^mi!0| ¥Ssf@ PI 01 EH M ^2^>Z>, 0|^¥EH J\&^0\ ¥s 

sIS CHI 01 EH ^ ^Ssf¥(200)2J VLD(210)^ o\H, &J\ M^lgJ ^EiSMfe ^^8^ 

^ g^gj^Ej s^s^¥(3oo)^ m^&^m 

^mil¥(200)^ VLD(210), IQ S IDCK220), H^IS D1I2EI(230), g^gj Oil ^¥(240), 5h2¥(250)^ 

VLD(210)i=r 4-2 bH EH (100)011 ^9 5^^0I QIOIEHM ^^^01 ¥^118^01 ^^8^ IQ gJ 

IDCT(210)^ XHIg£J£^ ^P^^D. 

IQ * IDCT(220)fe VL0(210)0il 2J5HAH &OI PmflOl ^msl^l QIOIEHg S ^ DCT ^sf8F01 

^CHXI^ g^SS^Oll^ Sxf2^(Mot ion Compenated Prodiction Error )M m^mtz 5f2¥(250) ^ 
XHI2^^x|(440)^ XHISo^^ ^£90. 

H^ia CHI ££|(230)^ 012 HSIIS 2^M XHS6H1 ^51 012 HdlS ^Jlfe ^^8 r 

i= g^lS 0||^¥(240)2f 0j|^¥(530) g 2^¥(550)^ XHI5£I£^ ^PgSCK 

i^S 01l^¥(240)^ HaiS Oil 2 dl ( 230) Oil XHS£JOi 012 HSil^! 2s2| &J\ 2.^J[ 

£JXI Sffe ^ EH § SOil 2J>i8r01 i^ISI 0||^8H1, 0{|^£j HSilgJ 2sM ^^8fe 

2r2¥(250)£ Xllgort^ ^^£101. ^S 2^¥(550)S¥Ei XHI53^ g^lgj ^EHSSOil 51 

2=8*01 Oll^e ^iTO. 

5 r 2¥(250)fe s^'^J 0||^¥(240)0il 2I6HAH 011^9 H5i|g 2^2f ^51 g^SS^Ojl^ 2xf2m 

m 5r2i^2^MH HSilS dll P^MeilOISxl^ ^^8r0i, 3 ^^2^^ 012 HeilS 

2^ah naig oiieai(230)^ xHismsui ^@a. 

gxtotttiy ^ = ^^¥(300)^ 4-2 bH ffl (100)^¥Ei 4-2£lfe s^S ^EH§S2J HHEI^UI^Oil 5|^8r01 
Zl g*|g! ^iEHSSOil 2^5* ^^£l2ifeXIM 3I8IDI, SSSIXI a v ^2D1 , M^'gJ 

^ EH § SOil 51^8^01 OU^m 9]^ XHI0i2m(8mi2il^)S ^8rb 

XHI1,2^¥ixl(420)(440)^ XHIS8HI, 0|2f ^Qi^ &J\ S#£iSl°^ , 2#5f M^gj 

^EH§S2J 2^ §§i ^^iS XHI012s(^¥eil^)M ^^8rfe XI1 1 ,2^fl XI (420) (440)^ XHIS8^£ 

XHI1,2^?ix|(420)(440)^ g^^Ej 2WS#¥(300)2i 2^S#2s^AH &D\ g^gj «|EH§S2f £D\ 
e^SS^Ojl* 2Xr2^2J E+^8FE^ ?^^!Ci. 

^S ^^¥(510)^ XHI1^¥iX|(420)^¥EH Xilg£J^ ^^J\ SS@ g^|g ^EHSSOil ^^8 r 0j &OI 2 

e^lS ^EHSS §Sb|M2| 5l^?|bl^0ilAH 5j8 r ?]til^^ §1 UIM^^e ^2A|^ 
b ^S gS|gj ^EHSSMM ^^8hfe ^S 2^¥(520)M X|I5S£^ =?£&Q . 

^S 2 ^¥(520)^ ^S ^^¥(510)^¥EH Xil5£lfe ^S g^g ^EHSSMs s!SM^S?iUIOil 
2|fe ^S g5|g ^EHSSM &1S 2^8r0j ^$8fe ^S g^jg 0||^¥(530)^ Xilg8r£^ ^££j£r 
PI. Olfe 3H^g§ mopi ^0\Q. 

^S §Sjgj 0il^¥(530)^ 0I2 H5ilg 2s0il ^^SrOI ^S 2 ^¥(520) Oil 2J6HAH 2^& 

^ ^S M^lg! ^lEHSSOil CH8K)1 0)1^2 &OI g^g 01l^2sM ^^8fe 5r2¥(540)S XilS£J£^ 
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?&BO. 

^¥(540)te g*|g 0||*¥(530)2j 2f g^g QH*£!S2* Xil2^?l xl (440)M goH £J^£fe 

^>0| g*JgS£J- 0j|* 2x* 6i^£fo| Jittoil 9\7\m0\ gO<Xli= MI^S 2v s S ^QSMOil g&£] 
me *£Shfc £^¥(550m XitS2l£^ ^g^Cf. 

*a <y^¥(550)^ *ais oiiedi(230)2j oia naia <ysoii ssstoi ^oi :>^¥(540)°i a* § 
sis ^EHseoii sim s^mmm &»goi e m\ m^mmm &mmo\ oi ^mm^oii a\m 
g siiEisas ?i6fb g^g oii^¥(240)^ s^stE^ ?^^a. 

?ty, s&^ei 83 a aiass^ ^soa mgsm cme asea. 4^uiin(ioo)^ dr*s tit 
sa^ mz\^u\^j\ *?\a= g^jg ^ia§ai asajt bi^^^^g ^<y^n. oi^¥9 :?maoi ¥ 

QIOlEi^ VLD(210)M M6H 3h£lJ0| DM Oil, &3| §?s£f@ QIOI EHfe IQ 3! I0CT(210) 

£ HlgSiCH g*lg£^0j|* 2xf£!sM ^#81-01 }^¥(250) % HI2^?I XI (440)21 ^aag 
CM, feOI g*]g ^EHSM^r g*]g*|EH 2#2^¥(300)£ HISSD. 04 ^ I Oil A-| , g*|g««EH 
2f?2#¥(300)^ g*|g eiiEiSM bIMOil HHcLIMtil e=S S£6W £H Oj^l &S8MI BO. 

m, s^^ei ^ieiss^ esse, g^g^iei 2^ s#¥(3oo)^ stoiaiusi ^ti d^eie 

e5H XH1.2±flM(420)<440)£ XIIS8MI HOI. 01 CHI HI 1±¥J xl (420) °1 ±?\X\ BXj-ft §g(a)S 

SSAI31A) &3| g*]g ^ElSSfe SI1^?I»(420)« S6H 0il*¥(240)^ HIS SO. 

3 dlH, HI2±fl»(440)fe ^¥{x| BIH 25^ SSSOI IQ ffi IDCT(210)^¥EI 391596= g^lg 

3Hi¥(5401 LH XI 540n)^ #^9£r 31 »B»5| SO. 

oi oil ma, e^s oii^¥(240)^ naig fni£di(230)oii xisgoj &e oia g^ naig tiisi &oi 

^£]£JCH HI1±?lxl(420m goU £l^9b §^g ^EHSSOil 2|2fSK)| 012 HaiS <ya£¥EH g*|g 

§ ou^sm, oi oii*^ g& neiig :>^¥(25om aisea. 

3U*¥(250)te g^g 0||^¥(240)0il 6UH OII^S g& *Silg e^SS^OII* 2x[^!l 

e ^F^moi s^- naiig p^Meiioisxis ^aioii, ^^i g^ naigj 

012 HBII^o^AH HBlia Dj|2dl(230)^ X-JI56MI 5101 Cf. 

OlSffe acjS. bl§^5j(S^)ej g^lgj ^E1§M ^, oHS P^g^^^ 14=11^(3,5, 7)011 6HS£j^ 9. 

011^01, ^£!fcHDH(100)fe mz\^U\^Jl ^DtS\±= m^\^ ^IEH §£I S^6^ UIM^M^jg 4^6i^H, 

oi^^Ei ^^^oi ^ifiis aioiEi^ vLo(2io)a mm ^^soi ^m^g> omou, &j\ mmm& aioi 

EH^ IQ IDCT(210)^ *II§6H1 0|^¥EH M^gM^Oll^ 2x^11 ^^6^01 J\tt¥(25Q)2\ li\2±?\ 
Xl(440)2J ^»*o^ |^6U, ^}| g^^J «]E1§MM M^S^Ei S#S^¥(300)^ XilSSCh 

04^1 Oil AH , g^ioiw.^ 2#S#¥(300)^ ei|Ej§S bIMOil IIHdlMbl^S S^6[0j S# 

oi^i esrn^i sq. 

£S 2 a UIXI bM , , a Oil £A|@ g^igj ^ElgSM LfEUHfe blM[1100]^f S^S^&IXI 

^^^eiXIS &! XIIBoMI XilB^^, i^^OIS, IIHdlMb|M(X)^F 101 [11001] HIM 

■ ^^ig>^i aa. 

^, ^>oi nnai^biM(x)^h ¥^^@ ^ehsmm ueilh^ di^^^ ™^&m z\q\s\±= s^oii^ 2 = 

Oliaai, £9 2 aOII £AO ^EH^SM UEfLHfe d| ^ [ 1 1001 ] ^l- £S 2 bOil £AI9 bf£f aoi ^ 

OII^AH, 3DW£\ bl^^Oil ^EH^ Afg^Cm, g^S ^lEiSSOil 2]6HAH g^g Oil 

6^i gng, g^M^zi^i &m mm^ m&o\ ^^£i2i@ soicl 

A Ji9 b^¥Ej e^g^EI S^S#^(300)^ 4^ttIH(100m¥EH2J §5|S ffl|EISM2| IIHdlMblMOII 

01 Oil ETfdf, M5|g9!!E) S#S^¥(300)^ ^2JM §5H ^¥ ?il^2J ^il XI1 1 .2^91 X| (420) (440) S HI 
S6MI @a. CD- 21 AH , 1-111^^1x1(420)^ ±$\X\ BXim 2§(b)5 ^^AI^AH ^Ol g^lg ^EH 

§m§ HM^?ixi(420)s mm msi ^^¥(510)^ niss^i so. xn2^9ia(44o)fe ±wz\ & 

X\m £2.^. ^^AI^IAH £D\ IQ * IDCT(210)^¥EH X1|g£Jfe g^gS^OII* 2xfiMl^ ^^6I¥(5401 

luxi 540n)^ m^^\^m ^?is e^s ^§a. 

^^¥(510)^ XI|1^?|xl(420)S¥EH XIIS£lfe 5^9 g^lg ^EjgSOil ITSS^Oj &D\ 2 

^^l- M^lg ^EHSSHl 5j^¥ib|^0i|AH ilo^bl^^ el Uli^l^l y£A|^ ah^£]^ *S g 

^'g ^EiSfiH ^^¥(520)^ XllSSf^il SD. 

£S 3 a LHXI f§ OtIM mO\ gg6f£, ^^¥(510)^ til M 3>F 3 a Oil £A|@ 

OI CHI 5^8f0j £2 3 b LHXI i Oil £A|9 M^g ^EiSSSJ blMg ah^6MI BO. 

SES 3 a 2| tilMM^ M [0]B« £0 3 bOil £A|^ Hh2| ^01 [1]^ SfSAI 

3I2 OI blMM£ g^g eijEISa^f 9D. Sff , £2 3 a2J bl^Mg 5J^?lb|M 

2J C[§SI[0]^1 £9 3 cOil £A|@ b^2f ^Ol [1]^ ^SAI^IS OI b|MM SE§[, §?|gj «|EH 

§M3>f 20IQ. 

A 0 |2f e^lOil HJoH M5|g ^lEHSSMM £^ 3 b LHXI f2l ^0| ^B^mOl 

<y^¥(520)^ BIS 8^1 aCf. 
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^ ^¥(520)^ ^M £!£¥(510)^¥E| Xll§£|£f m$L s^S ^EHSS^g SSM^£?im0ll 5 

&£i^ g^i^ 1 ^asaeeis aeswi sjbai, 01 ^ichi ah ^ 22 321 b mxi eoii :mhis him^oi 

IfdUH , 2S 32| fOII 3I^S ^M ^ EH ^ ^#£li= gsiS Oil ^ ^ (530 ) CHI XII 3 S XI B* h XI 

SO. 

0il^¥(530)i= flg«(520)£¥H XII § £11= 

™OSfi(MV1,MV2,MV3,MV4)M HIS»3II SO. feOI ^&3S(MV1 ,MV2.MV3,MV4)0il 

CHSh 832* ^. (MV1 + MV2 + MV3 + MV4/4 = MMV)M ^6MI SCI. 

CM ^ I CHI AH . ~M g*l£J Oil ^¥(530) = HEIIS OllSai (230)^¥E|2J 012 H5II2J 6J5i 31 2^5*01 &OI 
^S e^lS s*!EI3S(MV1~MV4. MMV)M2| M^oi ojj^e DM Oil 3 ^iflfd^M ^¥(5401 Ul 

XI 540n)S HlSStJI SO. 

OOAH, ^¥(5401 LHXI 540n)fe ^S 83-S «|St¥(530m¥EI g*!£J ffl|E| § S(MV1 -MV4, 

mmv)soii 6*gsfte oii*a <m^2i &oi H2±?ifl(44om esH ej^ti^ e^SM^oii^ 2x^11 ji- 
<^moi m& e^gj deisms <y^¥(550)^ so. 

2^¥(55om ^eiigi oiieai(230)^¥Ei xiigtife 012 naia <^ 1l ^. ?^i^(2^^ 

^9Mj» »^M^)0|| &£5KW ^g!£Ji=r £f3gOI 3h§ g fMi^ll 

0I^¥EH BSS ^MM^£!sO|| CWg£lb; g^£J DEISMS g^JgJ Oil ^¥(240)^ HIS 5} 31 

so. 

MO ^ Ail 61 ^gofS, ^M 2*l¥(550)b: *ai£J CHI2EI (230)^¥O XII3£li=r 013 S9I&I 

421 Top Oil 01^)2* 3h6h¥(5401 )£¥H HISSfc g^lgJ 0 3 S(MV1 ) Oil 

2J6H OJI^S S£f H3IS £Js2[2J »£2»2| if ?6MI SO. HB1I2J CHISSI (230)^¥O XI! 

ssb: oia neii^ 42i loii cH§)a ^¥(54ons¥a xiisgfe oii^s g# h 

ais 6is2i2j »£2»g mm =?mn so. 

04^1 AH ^6H2 »£2»2| » S2i 01 ^M §^2J *i EH § S(MV1 > Oil Cliff UEU-H 

~ SO. 

EEff. 29181 D1I2E|(230)S¥EI 31133 = 012 H3l£J £Js(2E 42] SS¥£ Top CHI 0IS)2f 
}f#¥(5402)^¥EI HI3Hfe OlI^S S# HE||gj ^^2f2| Xf^£^2| ^6^1 SO. ZIEIH, S3I 

°' DH££I(230)^¥E| XilgSJ^ 012 HBllgj 4 21 LOII CHg)2f ^^^¥(5402)^¥O 

XilS£l^ ^Ol «M M^^j ^EHSM(MV2)0II 2J6H OlI^S H2IIS <^J^2|2J X^2^2J ^6^1 

SO. CO AH ^oWB X\£2.X[°\ B Olfe s^^J «|E| § M(MV2)01I CUff 

OOUIcr XII2SSS ^XISO. ^0|2f e^OII 2I5HAH £^ 3 eOil £AIS ^EISMOII 

cuff &mgm oolh^ §a§ ^xis^ 2010. 

OICHAH . ^M ^^¥(550)^ H^IS HI 2 a (230)S¥EI Xl|g£|fe 012 HfillS 42] 
TopOII 01^)21 ^¥(540n)£¥H XIIS£j^ &D\ g^SJ «l El 9 £011 CH» ^e(MMV)^21 »^2» 

21 Be ^5^, &OI 012 Hai^J ^it(£2 421 LOII 01^)21 ^J^¥ (540n)S¥EI Xl|g£|^ 

s^S ^EI§S2j ^^(MMV)Oll Q\5[0\ 0||*S S^f HaiS 61s2f2| X^2^2J if ^8^1 

SO. 

04PIAH ^?6H2 X^2^2J m i^i ^6^2, 0|^ e^^ 1 *!E13£2| ^^(MMV)Oil ^3^S 

UOLHfe EE O^ SO. ^^^2^, 012 2^21 §^ ¥lx| ^^J Oil AH 21 M^o. ^ E -i § 

soil ^&mm(2.¥fj\ ^bm^si s^m^jchi cuff §£§ ^^s 

?5f^| so. 

0121 ^01 §5[§ 4=ISB2£M|, yaSi ^ ^ ?iz= §S1I ^PS 4^ 2iXI SO. ^, ^0|21 §^ 5} 

§i 4^sms ami* ao. 

SO ^ All 6^1^, 

[ C| AJ -J] 



/—I 



2] 



>— 1 



E TOTAL~ E T + E L 



8-5 



gJH HI 5] 111998-01 5341 



£J\ Cj ERH ^ 2.¥fJ\ BaS M^9\ j&HHSJ OCT 314*. Cj T ^ b^ S M^21 OCT 31 

4=om. cj L ^ Ma- ^hji- it get ufm s^m^uisi oil a atom: e TO tal^ 

df^AH, °s ^^^(550)^ #3i &a«g at ^ 2^ §a§§ :h§ e ^= m*is *jeh§ 

tiejsfoi afeie esH oii^¥(240)^ aisa^i ea. 

S^. g^gj 0j|^^(240)^ ^dlS OilS £1(230) Oil XI 9901 2i@ 012 g& HSilS 

d^¥(550)^¥EH°j e*is ^EigMOii 9\i\mo\ oii^shq, oii^a gy nais ^j^m 

¥(250)^ XHg&oSMi 9^J\ ^i! g^g ^lEHlt S^S 4^ 21 31 Slfer 38010. 

oi ^oii ah gg§h u\2± soi s ^§8, 2£*Hy ^2 eoii sjbhah a±&±it §4^^(3.5.7)011 ans 

£f?^ »«S *JEHg£M ^2Ji°J M^g ^EiSS^ ^^101 515^, ^S»A|, 

Q40H2I «^9?l£ ^SS si 3 Oil AH 2] M^ZISl 6Jff M^U 6Kb lock effect)* XOi 4^ Slfc S 

sick 



(57) s?si 

1 

§g^§ ^§i^B^°J QlOIEHOfLf nH£|^ti|M^ ¥^£lur §S!S ^lEiSSM S&6^ bl^ 

^§U2S S^£Jb ^m^OI ¥t!ie QIOIEIM ^£!BKQ. Ol^¥EH Dm^0\ ¥m*fS GIOIEiS* 

gxio. tyigg^g 2|2| ft2<S}fe 4^tflffl(100)2f; 

m?\ 4,Aig ^m^OI ¥^1* Ql 01 EH Oil CH6I01 ^ssIM 88K)1 gSlgS&OII^ 2x^11 S§SoKH, 
012 Mai^m XH&oHl 2lfe HCIIg 0i12dl(230m¥EH2| 012 HBil^HI 4=£l tH ffl ( 100)^¥EH £| 

g»oi wjEiSMOil °J>i6^ Otl*£! g& *Bi|g dll #^6^W, 0|^¥EH £>0| gSjgM&OII^ 2x1 
ai^2I Oil^Q g& HBilg dll ^SfrOI g^^lll S^6^ ^Slf¥(200)2K 

4=2bHIIH(100)^¥EH 4^EI£r M*ig «|Ei§M2j HHdlMblMOil D\^o[0\ 3 §*]g *|EHSS01I 2 
fl^ gJ£SE]2J^XIM S^ShCH, £01 e^g ^Ei§S2f 2^S§ai11 #^6^ MS|g5!jEi 9.^ 

S^¥(300)2t; 

^Ol g^i^^EH S#S#¥(300)°I S#S#^^^AH ^>0| g^gj ei|Ei§a2l £,^1 e^!gM^01l^ £ 
g^S^M H1 1.2^^1 XI (420) (440) 21; 

Xil1^¥ixl(420)M e^H 4tD\ m^^^Ei #¥(300)^¥EH UI5£i^ 2^^^ ^<£S «| 

EH § SOil ^I^8h01 M^lgJ ^EHSSMM ^S6^ ^^¥(510)21; 

&D\ ^^¥(510)^¥EH£J g*]g ^EHS^M^ sf2M^g¥iUi0il SSEIfc g^lS ^ EH 

SaiSIf <y^6h0j #^S^ <y^i¥(520)2H 

^^l ^^¥(520)21 2t e^lS ^EHSMM^ 01 g^^J ^IEHSM2J g ^ ^ EH § S ^ & 

PI 012 HailS 6i^0i| Pl^Oi ^Pl 2t M^IS ^' EH § SOil CH§[ Oll^d^g M^6^ ^S §5| 

oi 0i|^¥(530)2f ; 

s M gxio. oil^¥(530)2i 2| e^iS 0H^2^2f 401 XHI2^?ixl(440)M g5H ^^£1^ ^>0| e^i 
gjay 011^ Sxh61s£f°l P^20il 9\Ji8[0\ ^OiXI^ Oil^S 2| ^S ^EHSMOil OiEh S^sl 
5^ :n^¥(540)2|; 012 HBIIS 61^011 ^So^OI ^^1 ^^^¥(540)2] 2| s S gxio. wiEigSOil 

y^^oi e 401 2^moi 01 ^aM^oii a\m ^ehssm & 

9| g*j°J 01l^¥(240)^ #^6^ °M 2^¥(550)M ^bl&M ^S^^ 6^ m*\<£ ^EHSSOil CH^ 

9.^ ^^n^m gy ^s§f^i. 
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r 
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go — r^n 
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mv2 ' st0 £r- 

^ H±>- 



1 540 n 



so 
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(a ) 
( b) 

(a ) 
( b) 
(c) 

(d ) 
(e ) 

( f ) 



1 


1 


0 


0 


X 


X 


X 




0 


0 


1 


0 



0 0 10 1 

r 

10 10 1 

r 

0 110 1 

r 

0 0 0 0 1 

r 

0 0 111 

r 

0 0 10 0 



M V 1 



MV2 



M V 3 



MVS 
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